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h4&ing  cc]ldin Iluil spxxxrall  command sqmiccs  do not vi(datc any c(ms(rain[s is of[cn
kxli(m  HII(I cxpcnsivc  jn Icrms of both pcrs(mhd  and soflw:irc (Icvdopmcm!.  ‘1’0 rc(lucc this
c(N[, wc bavc  pursml 1 bc dcvclopmcml  of a fkxiblcs yslm for spcci fyi ng models of s~mcccraf[
bCllilViol”  in rcspollsc  10 Colnmal)(is  as wc]l as cxms(rain(s  on 111:11 bcbavior.  ‘1’hc pokntial  ncc(] for
modrling complex sp:mcmf[  br%avior rcquirc(l IIEI[ tbc syskm tw (lmigncd  (o bc usabk  both on
a c(mvcl)~ional  w(ukslali(m  m(l a parallel sLII)cI”colIll)LIlc.I’. liin:llly,  it ndcd  10 bc intui(ivc
Cllough for lbc illkn(lcd missiol~ opcraliom mm to cmily dcsig,n scls of rukx and II I()(IC1S to
aulomalc  kdious, r~:solll”cc-col)  sllllliilg” constraint  checking of commands.

WC, bavc (ic.fimxi  a Spc.cificati(m  Am] Vcrificntion  linvir(mnmnl  (SAV1 t) for spxcmafi
flighl ruks.  ‘1’h “S])ccific:ilioll’”  paIl of h cnvironllicnl  allows h user 10 spcxify  ihc sys[cm
bch:lvior  witboul  specifying C(ms[rain[s. ‘J’bis bcb:lvior  is rqm’xmtcd using a finilc-slate. macbim
approach similnr 10 Ibc stakchar(s inlr(ducc(i  by 1). 1 lard. ‘1’lm sl)ccific:llion can bc simulatc(i so
as 10 vttlidak syst Lm bdavior  wiltmu[ imposing constraints (m Ibal bcbavi(w.  ‘J’k “Vcl.ific:ilioIl’”
par( of SAV1 ! allows a user to check cons(r:lints on IIK s(ak  sp:Icc. ‘1’bcsc  cons(minls  C:III  bc
Iduivioral,  imposing smnc ordrring (m c.vents, or lbc. c(ms(rainls  can bc Iil]lc-(lc]}c.l](lclll.  ‘1’hc Iwo
p;II(s of SAVI i c(~llc.c(ivc]y nllow (IIc. CIGII  spccjficalion  of twl];lvjor  as WCII as the vcrifica(i(m of
scqmmx integrity. A scqumcc of commands is jnk:rprdc(l  as a sd of CVCIIK to lIIC mokls. With
cmh cxmlnl:in(l  tbc mo(kls chngc  shk according 10 lbcir spccifiution.  1 ‘light  ruks arc cxprcssc(l
:Is constraints over lhc s:tmc.  s[alc spacv :Is in Ibc. spccificn(io]]. Whcncvcr  an cvcml  occurs that
ch:lngcs a s(ak  variable for whic]l a cwnslrdin[  cxis[s, Ibis constraint  is cbc.ckc(i; if tlm constraint is
not s:ltisficd,  [k user is nolificd.

‘1’his SAVI i syskm  was illl])]c:lllclll~’cl in h’. c lmgrwnmil)g ]:mguagc.  ]nitially,  it was
dcvc]()]x’.d aS a pro(olylw” rulmill~ ()]1 H ]MI”:I1]L’J  COlllpllk’  1’. ‘1’his pro(olypc  was ~hrm a(lapkxl  10 run
(m a dL’sk[op workstation for KIWI1 ili~hl  usc for ‘1’01)1  M since {k ‘1’01)1 M ruk sd wm stn:ill Hn(i
did 1)()(  l’(:(][lil”c. Ihc COlll JNl[illj:  JN)WU’ Of (]1C pmlk’] SySk’.lll. lnlm:s[in:  issms :Irosc  (Iurit):, (his
:I(lapl:tti(m abou( proper kxling Idll)iqucs  for a systcm of this n: IhlrL:; tlmsr.  km witl bc
a(klrcsscd i 1) 0111” J):IPO”. A graph icxll  user jnlcrfiicc W:IS  dcvdoJml ha{ :IJ1OWS Ibc spcci fic:lli(m of
botb II)(XIC1S aI)[i constraints. Modds  arc dcvclopc(t  in a s])]~::l(lsllcc~[-lik~:  toot and rules aIc jnl)u{
using a sl rtligb(  for w:il”d  lLHIIp]:IIC. UscIs can bc Iraincd 10 crcak~ rules awl models in a malkr of a
fcw hours, :111(1 no Jm)Sramming js ru]uird. ‘J’hc ‘1’01>1 iX-a(lap[c(t  vmi(m  of SAVI i js CUI-ILWI1 y
being USC(I by lk ‘1’01’1 M fli~hl  projcc[  for command  SL’4]11CIKC clwcking.  ‘J’his  a(iapla(i(m  is in
mnim lim night usc and IHIS rcplacd  prcvi(m  hand-checking of 12 ruh (8 of tbcm mission-
~1.iti~ill IUICS)  iill(l  :1 vi]l’idy of JC.SSCI cons(r;lints. WC arc propmin: this kxbnology for a varicly
of OIIIC.I USCIX  110111 ill Jl)l. :11)(1  in in(lush-y, M(1 cxpKt  tl)ii[ IIKYC will b~ ii US(X of this tc~t]llology”
f o r  brm(l  Jmbkms of mo(lding :111(1  c(mlrolling  Iimc-varying  cons(r:lincd C1’iliCill  syskms.  WC
will dcscribc  boll) lbc Sof(wal”c Sys[cm :11)(1 our lessons lCill”llCd  in bringing  this ncw Iccl)llology”  10
fligb[  opcra[ions. ‘]’hc work dcsclibc(t  j]] lhiS absllad  WtlS Jm’formed by Itlc Jc( l’1’OJ)lllsioll”
1 Almr:IIory, {hlif(mia  lns(i(u(c of ‘l”cxJIIIology,”  under cOI)(IUC( 10 It)c Nii[io]~:iJ  Acrmautics  :111(1
SJ)ilCC  A(lll]i]lis[l:itio]].


